Introduction
a measure of the circumstances of life, not only in human biology, but also in economic history, demography, public been associated with poor nutritional status, poor educa--the other hand, it is trivial knowledge that there is no growth re-feeding on height that by far exceed those observed in modern nutrition intervention studies in stunted populations. and after World War I for re-feeding, showed sizable catchyoung children living in developing countries were consida long history of recurrent famine. India has about half the world's undernourished children despite reduction of pov--the prevalence of malnutrition was much higher in India and
In view of these data, we aimed to further quantify the effects of nutrition, and also of education, sibship size, and household income, factors that are considered to be related children an appropriate example to test the hypotheses, that a better nutritional status coincides with taller stature, we reanalysed data of children and adolescents raised under urban Indian conditions, and re-analyzed a large carefully measured th st century sample of Kolkata children. The data included skeletal, and body fat measurements and additional information on social backgrounds. the nutritional status instead of mid-upper circumference has also often been used in nutritional intervention studies
Sample and method
We re-analyzed several anthropometric measurements and questionnaires with questions on sibship size, fathers' and mother's education, and monthly family expenditure, from two cross-sectional growth studies performed in Kolkata, -had been obtained in all three studies, and included various height, weight, subcutaneous fat measures, various body circumferences, but also household income were transformed were not referred to external references, but to mean values -relations were checked, and we applied principal component -chosen respectively. We determined the variables with the
Results
Indian children and adolescents showed positive secular
We failed to detect associations between nutritional sta--ily expenditure and sibship size with body height of these children. not related to fat tissue thickness. : boys 1982 : boys -1983 : boys , KG2: boys 1999 : boys -2011 variable that contributed the most to the respective compo-, size" consisted of the parameters head circumference, head breadth, head length, bizygomatic breadth and morphological facial height.
We also performed multiple regression analyses in the Table 4 p cohorts, and between body height and parental education in p -tus expressed as skinfold thickness, on body height. This was true for all three cohorts, and contrasts current understanding. The variables sibship size, economic factor and age also
Discussion
The present study re-analysis data on various anthropometric and socio-economic parameters obtained in boys from set lacks female data. In contrast earlier Indian studies, e.g. per year in the pooled states and were similar in both boys trends are commonly explained by improvements in nutrition,
The nutritional situation in India has changed with a siga longitudinally study of Indian stunted and underweight children, the authors found retardation in the age at take-off in average weight.
ulation was not available. Instead, we used skinfold thickness and considered this parameter an estimate of the "cumulated -tion was raised from urban middle-class families one may assume that the nutritional situation was not critical, neither last decades, when the economic situation of this strata had -to show meaningful associations between the various measures of fat tissue and body height. The thin children were not the stunted children, and the normal and overweight chila trivial association between food intake and growth is well includes integrated processes of chondrocyte differentiation, proliferation, cartilage matrix secretion, cell death, and of vascular and bone cell invasion that are regulated and coordinated by a complex array of paracrine signaling molecules, 
Economic factor
No association between fat tissue and height in children and adolescents 407 --somatostatin hypophysiotropic neurons and the integration between regulators of food intake/metabolism and growth intra-and extrahypothalamic neuronal networks are involved in its regulation in which also nutrition is a necessary element, but the assumption that shortness is an indicator of poor living conditions, poor health and inappropriate nutrifundamental driver of a wide range of developmental goals reviewed recent efforts to reduce stunting by improving maternal, infant and young child nutrition, and found that the --tive effect on length in a nutrition-supplemented group com--low-and middle-income countries and concluded that supplementary feeding has a negligible impact on child growth.
trition and its risk factors in children living in slums, again 
No association between fat tissue and height in children and adolescents
409
showed that provision of appropriate complementary foods these estimates to be of 'moderate' level.
th and th adolescent growth before, during and after the great wars, school investigations that were regularly published by the nutritional situation. In those days, the perception that child growth does not depend on nutrition was common. It was --but grew slower in height when they were growing faster in weight and they grew faster in height during the dry season th and th century was apparently delicate, particularly
"that the under-nourishment of the children of the poor, with the exception of the fact that it certainly does not occur in the assumed extent, is probably over-estimated in its importance for the growth of body length"
this inhibition was temporary and mild, and less pronounced dissociation of statural and ponderal growth" and stated that "this change of proportion is diametrically opposite to that found among the children of the poor . For this reason too, it does not appear to me to address the problem of malnutrition as the decisive factor in the short stature of the poor". to be a very stable phenomenon in child development. Even persistent nutrition impairment has no immediate effects on "In the second year of the [First World] war (1916) , there were more than a few groups of boys from the public, citizens' and advanced educational schools who were 1-2cm taller than in the year 1913 (before the war). This difference in the second year of the war was even more conspicuous, as at the same time there was became slimmer, but nevertheless, grew taller. Even though the number of very tall adolescents temporarily decreased, and the onset of the pubertal growth spurt tended to be later "the whole growth disturbance described here is to be regarded as a simple inhibition". period of excessive, sometimes saltatory growth of up to of appropriate complementary foods resulted in an extra gain
The observation of European pediatricians at the beginth century that even severe long-term nutrition constraints lack effects on adult height, and that body height rapidly returns to its former pattern after refeeding, resulting in the perception that body height is an invalid measure of nutritional status, strongly contrasts the modern perception of stunting being the most important anthropometric indica-
The prima vista impression of positive trends in height and to provide evidence for any substantial association between subcutaneous fat as a mirror of the nutritional status, and body of many modern nutrition interventions on body height. The analysis supports the vision that also in Kolkata, short stature is not caused by nutrition constraints, and trends in height mechanisms. These may be better education, and higher social We found associations between body height and head size, and body height and parental education in girls. The association between height and head size is explicable as head size is part of the measured length of the body. The association between body height and parents' education in the girls, but not in the boys, remains to be elucidated.
crimination on height and weight of girls, depending on sib mitigate or enhance gender discrimination and thereby, indiperceive physical size as a signal of social dominance. The Taller men are perceived as more competent and authoritative social position and body size has extensively been studied in social mammals. Evidence in meerkats suggests that social acquire dominant status, show a secondary period of accelerated growth whose magnitude increases if the difference between their own weight and that of the heaviest subordinate of the same sex in their group is small". The authors point out that not absolute, but relative size serves as the signal for "individuals (to) adjust their growth to the size of their closest competitor". The authors discuss competitive growth strategies and strategic threat of being displaced". Evidence from historic sources strongly suggests that comexist in the human society and that also in the humans, size
Conclusion
and monthly family expenditure on body height in a large sample of children and adolescents raised in Kolkata, India, -tion between parental education and girls' height. The data question current concepts regarding the impact of nutrition, and household and economic factors on growth, but instead underscore the effect of parental education.
